Panicum simulans Smook from northern Namibia is formally described. The morphology and leaf blade anatomy in transection and surface view, as observed under the light microscope, are described. The species is compared to others with which it has been confused in the past. P. simulans can be readily distinguished from P. novemnerve Stapf and P schinzii Hack, on the basis of both anatomical and morphological characters such as the venation of the lower glume and the photosynthetic anatomy, which is of the NAD-me subtype of the C4 photosynthetic pathway. On this basis it appears that P simulans is closely allied to the P. coloratum L. group of species and should be placed in section Panicum of subgenus Panicum. Inflorescence a panicle (80-)160-2 5 0 (-400) mm long, narrowly obovate to obovate, occasionally oblanceolate, som etim es asym metrical (lowest branch longest, protruding beyond other branches), moderately branched, usually ascending and spreading; lowest branches single or a number arising from same side, not whorled; next set of branches often whorled or in a pseudo-whorl; branches naked for a long way up from base with spikelets crowded at apices, smaller branches usually scabrid with prickles becoming denser, longer and larger towards spikelets; spikelets usually in pairs on long-short pedicels on branchlets. Spikelets narrowly obovate to obovateelliptic, ( 2 .2 -) 2 .4 -2 .6 ( -3 .0 ) mm long, acute to acumi nate, often flushed purple. Lower glume broadly ovate, to just over as long as intact spikelet, clasping base of spikelet, membranous; central nerve distinct, often scaberulous to scabrid; lateral nerves obscure, if present, only visible at base; apex acute to acuminate, sometimes minutely mucronate or with a brush o f prickles. Rachilla pronounced between glumes. Upper glume 2 .4 -2.6(-3.0) mm long, longer than lower lemma, membranous, 7-9(11)-nerved (nerves nearest margins sometimes obscure and short); central nerve thickened at apex, forming a usually scabrid mucro; apex acute to acuminate, either erect or slightly recurved outwards; margins below apex mem branous and folding inwards, often flushed purple and then mainly at apex. Lower floret male only; anthers 3, deve loped 1.4-1.7 mm long or rudimentary, both conditions present on same inflorescence, dark orange-brown. Low er lemma similar to, but shorter than upper glume, fitting into its apex, (7-)9-nerved; cross venation often visible; central nerve scaberulous, thickened towards apex; apex acute to truncate; margins broad and membranous, either folded in or out, often purple especially near apex. Lower palea well developed, nearly as long and as wide as lower lemma. Upper lemma and palea smooth, shiny, pale, white to straw-coloured, occasionally dark with
Annual. Plant variable; usually yellowish green in colour, often flushed purple. Culms erect to geniculate, 6 0 0 ( -l 200) mm high (from plant base to top of inflores cence); sometimes rooting at nodes; nodes with adpressed silvery white hairs pointing upwards; base covered with leaf sheaths; internodes usually not visible. Leaf sheaths glabrous or with bulbous-based hairs varying in length and size of hair and relative size of base. Ligule a fringed membrane 1.4 mm long (membranous rim 0.3 mm, cilia 1.1 mm long). L eaf blade linear, 5 -2 0 0 (-2 5 0 ) X 2 -1 5 mm, straight or cordate at base, flat, many-nerved, bulbous-based hairs present or absent; apex acute to acuminate; margins white, smooth to scaberulous to densely scabrid; adaxial surface densely papillate especially on lower leaves; nerves of abaxial leaf surface smooth, occasionally densely scabrid especially near leaf apex (variable on same plant).
Inflorescence a panicle (80-)160-2 5 0 (-400) mm long, narrowly obovate to obovate, occasionally oblanceolate, som etim es asym metrical (lowest branch longest, protruding beyond other branches), moderately branched, usually ascending and spreading; lowest branches single or a number arising from same side, not whorled; next set of branches often whorled or in a pseudo-whorl; branches naked for a long way up from base with spikelets crowded at apices, smaller branches usually scabrid with prickles becoming denser, longer and larger towards spikelets; spikelets usually in pairs on long-short pedicels on branchlets. Spikelets narrowly obovate to obovateelliptic, ( 2 .2 -) 2 .4 -2 .6 ( -3 .0 ) mm long, acute to acumi nate, often flushed purple. Lower glume broadly ovate, to just over as long as intact spikelet, clasping base of spikelet, membranous; central nerve distinct, often scaberulous to scabrid; lateral nerves obscure, if present, only visible at base; apex acute to acuminate, sometimes minutely mucronate or with a brush o f prickles. Rachilla pronounced between glumes. Upper glume 2 .4 -2.6(-3.0) mm long, longer than lower lemma, membranous, 7-9(11)-nerved (nerves nearest margins sometimes obscure and short); central nerve thickened at apex, forming a usually scabrid mucro; apex acute to acuminate, either erect or slightly recurved outwards; margins below apex mem branous and folding inwards, often flushed purple and then mainly at apex. Lower floret male only; anthers 3, deve loped 1.4-1.7 mm long or rudimentary, both conditions present on same inflorescence, dark orange-brown. Low er lemma similar to, but shorter than upper glume, fitting into its apex, (7-)9-nerved; cross venation often visible; central nerve scaberulous, thickened towards apex; apex acute to truncate; margins broad and membranous, either folded in or out, often purple especially near apex. Lower palea well developed, nearly as long and as wide as lower lemma. Upper lemma and palea smooth, shiny, pale, white to straw-coloured, occasionally dark with y | f * ■ , n? \ \ Panicum simulans has been confused with P schinzii Hack, and P novemnerve Stapf in the past, and the specimens now included in this new species have been misidentified as either of these two species. However, this study shows that several characters serve to separate these * This is the anatomical voucher specimen. three species clearly and to justify the recognition of P simulans (Table 1 ). The specific epithet refers to the superficial similarity between P simulans, P schinzii and P. novemnerve. 
Specimens examined

LEAF ANATOMY OF PANICUM SIMULANS
In order to obtain further evidence relating to the taxo nomic status and position of P. simulans, a detailed anatomical study was undertaken. The methods used are described in Ellis (1988) and the terminology used is defined in Ellis (1976 Ellis ( & 1979 . The following abbrevia tions will be used: All specimens from Namibia previously assigned to P schinzii have now been re-identified as P sim ulans. There is one exception, Volk 2672. However, there is no habitat information for this specimen, and it may have been a weed from a cultivated land and imported with the crop.
Panicum schinzii and P. simulans both tend to be hydrophytic, but they are clearly separated geographically. Their natural populations were undoubtedly originally allopatric, but it can be expected that, with increasing agriculture under irrigation, P. schinzii will become established in the range of P. simulans.
In addition to the morphological differences between Panicum simulans and P. schinzii, there are major differ ences in the photosynthetic leaf anatomy between these two taxa. P. simulans has the NAD-m e subtype of the C4 photosynthetic pathway, as the anatomy is Kranz with a double bundle sheath with the specialized chloroplasts of the parenchyma sheath centripetally arranged (Ellis 1988 Ellis (1988) grouped Panicum simulans and P. schinzii in two different subgeneric groups because of these distinct anatomical differences. P schinzii was placed in Group 2d whereas P. simulans (as Panicum spp., together with P. novemnerve) was placed in Group 3b.
Group 2, although the leaf anatomy is typically PEP-ck throughout, actually consists of two distinct and separate groups. Group 2d with P. schinzii, together with P gilvum Launert, P impeditum Launert, P. repens L. and P. subalbidum Kunth, are all hydrophytic and have pale, glossy upper lemmas. These taxa are clearly not closely allied to Groups 2 a -2c, all of which appear to belong to the panicoid grasses with rugose lemmas. The P. schinzii group of species (except P. repens) belongs to section Dichotomiflora (Hitchc. & Chase) Honda of subgenus Panicum (Zuloaga 1987) and is not closely allied to P. simulans despite the superficial morphological resem blance.
The work of Ohusigi et al. (1982) urges caution in assigning P. schinzii and its allies to the PEP-ck photosyn thetic subtype as they may actually all be NAD-m e. The biochemical typification of these taxa urgently needs verification before final taxonomic decisions can be made. However, this has no bearing on the separation of P. simulans from this group.
In the past P. novemnerve has also been confused with P. simulans. However, P. simulans has only one distinct and obvious nerve on the lower glume ( Figure ID) instead of 3 -5 as in P. novemnerve. In P. novemnerve the lower floret is sterile with a reduced palea (Stapf 1920), whereas in P. simulans the lower floret is male with a welldeveloped palea (Gibbs Russell et al. 1990). These two taxa can, therefore, be readily separated on morphological criteria.
Panicum simulans and P. novemnerve also share similar damp habitats although P. novemnerve appears to prefer shady areas. They are sympatric in Namibia, but P. novem nerve also occurs in Botswana and the Transvaal.
The leaf anatomy of P. novemnerve (as based on Smook 5163 and Gibbs Russell & Smook 5235) and P. simulans is virtually identical. Both have the NAD-me type anatomy with very little sclerenchyma development. The only discernible difference appears to be that the intercostal long cells in P. novemnerve are often separated by tall and narrow short cork cells, which is very seldom the case in P. simulans. Both P. simulans and P. novemnerve specimens were included under Panicum spp. of Group 3a by Ellis (1988) because of this similarity in leaf blade anatomy. These two annual species, together with P. arcurameum Stapf and P. atrosanguineum A. Rich., undoubtedly belong to the P. coloratum L. group of species, and show very close similarities with P. pilgerianum (Schweick.) Clayton [= Psilochloa pilgeriana (Schweick.) Launert], another annual hydrophyte. This latter species has only recently been placed in Panicum, and this small group of annual species appears to form a clear subgrouping within the P. coloratum group of species. They resemble an unnamed perennial entity within P. coloratum particularly closely, as discussed by Ellis (1988) . Specimens of this taxon are Ellis 1783, 2905 and 2912, all of which are also hydrophytes. Oryzidium bamardii C.E. Hubb. & Schweick., may also belong to this assemblage.
Panicum simulans, therefore, appears to belong with the 'true' Panicum species of section Panicum of subgenus Panicum (Zuloaga 1987) . These are typical NAD-me species as suggested by the leaf anatomy but biochemical typing is required.
